with anophthalmic cavities. They may also complain of pain in the missing eye (5, 8) .
ClaSSifiCation
An anophthalmic socket can be classified into five categories depending on the degree of contraction of the conjunctiva and orbital tissues (5, 7) . It is very important to differentiate the grade of contraction for the anophthalmic cavity to select the best treatment as follows: 1) Grade 1: there is no contraction of the tissues in the cavity and it is only necessary to replace the lost volume with implants in the orbital cavity. 2) Grade 2: the cavity exhibits scar retraction of the lower fornix, and the treatment should include a graft of skin or mucosa besides the use of implants in the cavity for volume replacement. 3) Grade 3: this occurs when the inferior and superior fornix are shallow, and the treatment requires even larger grafts and the placement of implants or dermal-fat grafts for volume replacement. 4) Grade 4: this involves the contraction of the entire fornix and the treatment is dermo-fat or skin grafts to expand the whole fornix. 5) Grade 5: besides the contraction of the entire fornix, micro-orbits are also present, which requires a complex treatment to expand the orbit bone walls (5, 7) .
implantS anD reConStruCtion of the anophthalmiC Cavity After enucleation or evisceration, it is necessary to replace the lost volume in the orbit, which is a condition that was recognized since the beginning of the 20th century (9) .
Anophthalmic socket: choice of orbital implants for reconstruction
Cavidade anoftálmica: escolha de implantes orbitais para reconstrução The first orbital implants were produced by Mules in 1885, who used hollow glass spheres to restore the anophthalmic cavity volume. Subsequently, diverse materials were used to manufacture orbital implants; however, the advances in this field progressed relatively slowly until the 1940s when various materials were suggested. The most successful were PMMA and silicone spheres, and the use of both has spread throughout the world (9) . PMMA and silicone implants are both smooth, non-porous, and non-integrated implants, which are inert and they cause little reaction in the host. These are still the most popular implants (10) . A revolution in anophthalmic cavity reconstruction occurred when integrated implants emerged in the 1980s to improve the results obtained during anophthalmic cavity treatment, particularly in terms of the mobility of the external prosthesis (11) . Conjugate movement with the contralateral normal eye is important for cosmesis, and the implant proposed by Perry (11) , using the natural hydroxyapatite, can receive a screw that connects the implant to the external prosthesis to better transmit the movements of the extraocular muscles to the external prosthesis, thereby enhancing the overall cosmetic result for the patient (2) . Thus, the main reason for using integrated implants with a coupling system between the implants and external prosthesis was to improve mobility. However, numerous complications have been described, which are caused by dehiscence and the exposure of the implants, and they necessitate the removal or extrusion of the integrated implants (2, (12) (13) (14) . Therefore, the pegging system is rarely used at present (10) . However, if pegging is not planned, there is no advantage in terms of mobility when using porous orbital implants instead of solid silicone spheres (4) . Many surgeons were encouraged to use the integrated implants as a new option to solve the problems of extrusion that occurred with the non-integrated implants.
Initially, some researchers were excited about the hydroxyapatite implant; however, the same complications that occurred with the non-integrated implants were reported soon after the use of these implants (15, 16) . The use of natural hydroxyapatite was followed by other integrated or porous implants, such as synthetic hydroxyapatite and porous polyethylene (4, (17) (18) (19) . The follow-up of patients was decisive for identifying problems that may occur with the integrated implants, which were at least as common as those with the non-integrated implants. Dehiscence of the conjunctiva and sclera were increasingly frequent, and the exposure rates ranged from 2.9% to 62%, which were influenced by many factors such as the surgical technique employed (enucleation or evisceration), removal of the cornea or not (20) , the use of wraps or not, the length of follow-up, and systemic diseases in the anophthalmic socket (2, 4, 21, 22) . Ultimately, it is impossible to state whether extrusion or the need to remove implants will not occur when using integrated implants. Exposure may favor the colonization of porous implants by bacteria and by dense inflammatory infiltration, thereby necessitating implant removal when spontaneous extrusion does not occur (23) . Previous studies provide no evidence that integrated implants are superior to non-integrated implants (2, 24, 25) . The superiority of porous polyethylene has been reported but others note that porous polyethylene has the same rate of complications as other porous (26) or non-porous implants (3) . Several case reports indicate that complications have occurred with all of the different types of implants. Randomized studies and long-term follow-up are required to conclusively determine the performance of implants (4, 19) . Therefore, according to the current state-of-the-art and for the implants that exist in the market, it is possible to affirm that there is no ideal implant and that the integrated implants do not perform better than the non-integrated implant (2) .
For all patients, follow-ups should be performed with periodic exa minations at least once a year to assess the signs of complications, such as thinning of the conjunctiva or the sclera, dehiscence, mi gration of the implant, or signs of extrusion. Extrusion can occur regardless of the type of implant used, and it may have many causes, such as a poorly adapted external prosthesis causing constant trauma on the conjunctival surface.
Shape anD Size of implantS
In addition to the different materials employed, the shape and size of implants may also vary. The most widely used implant format is spherical but other formats may be available, such as conic, pear shaped, "ball-and-ring, " and quasi integrated (4) . The main reason for changing the implant format depends on the movement of implants and researchers are aiming to develop an implant that facilitates a better transmission of extraocular muscular movements to the external prosthesis.
The size of the implant is also related to the orbit dimensions. Thus, in childhood, the implant must be appropriate for the size of the orbit, and it should be replaced according to the growth of the child's orbit until they reach the adult orbital size (8) . The use of porous implants in the pediatric population has been advocated; however, if implant exchange is required later, its removal is more difficult due to fibrovascularization. Therefore, non-porous implants are the preferred choice in children by the majority of surgeons (4) . The size of the implant varies according to the extent of the orbit and the degree of contraction of the orbital tissue, where most spheres vary from 16 to 24 mm in diameter (5) . A PMMA sphere with a diameter of 20 mm is the first choice for adults among the Brazilian surgeons (10) . In the UK, 55% of surgeons prefer to use spherical porous orbital implants and 42% prefer PMMA quasi-integrated implants with a diameter of 18 mm (27) .
ShoulD all implantS be wrappeD?
The implant may be placed within the patient's own sclera after evisceration. After enucleation, the implant must be coated, where the donor's sclera was the first material used for this purpose and it is still the most common (2) . Unwrapped PMMA implants may migrate into the orbital cavity, thereby leading to poor stability for the external prosthesis as well as yielding an unaesthetic effect. Thus, non-integrated implants must be wrapped, and the extraocular muscles can be sutured to the wrapping material in their normal anatomical positions.
Integrated implants were designed to allow greater mobility by the external prosthesis, and it was assumed that the vasculature needs to grow through the center of the implant. The wrapping material may reduce the contact between the host and the implant, so this scleral coating should either not be present or have discontinuities, thereby facilitating the vascularization of the implant.
Porous polyethylene implants are advantageous because surgeons can suture the extraocular muscles directly to the implant. Initially, polyethylene implants were frequently placed in the anophthalmic cavity without a wrapping. However, dehiscence of the conjunctiva and sclera increased with time, and thus surgeons decided to coat the anterior surface of the implant, thereby leaving the rear implant face free for vascularization. At present, this is the most common management method when making a decision to use a porous polyethylene implant. The coating is reinforced by Tenon's fascia and the conjunctiva, which remain intact after enucleation or evisceration, thereby avoiding exposure and extrusion (3, 4) . In conclusion, there is no doubt that the implants must be coated, at least on their front face where they come into contact with the delicate conjunctival surface, which will reduce the chance of exposure to polyethylene or hydroxyapatite implants (4, 28) .
in aDDition to the SClera, what other materialS Can be employeD aS implant CoatingS?
The homologous sclera is a tissue that is used throughout the world for coating implants; however, other homologous materials have been suggested for this purpose, such as dura mater, fascia lata, or temporal fascia (29) . All homologous materials may have a risk of disease transmission, and they must be subjected to rigorous evaluations to ensure that the transmission of infectious diseases does not occur (5, 8, 29) . Autologous tissues may also be employed, such as fascia lata, temporalis fascia, auricular cartilage, rectus abdominus sheath, or even the autologous sclera. However, the use of autologous tissues can increase the surgical time requirements and the risk of morbidity.
High complication rates were observed when heterologous bovine pericardium was used as an implant wrap (30) . Haloplastic materials have been widely proposed such as meshes of absorbable threads like synthetic polymeric materials, e.g., poly glactin mesh, a composite of poly(lactic acid) and poly(glycolic acid) (2, 29) . The use of synthetic meshes has also led to controversial outcomes.
Surveys have shown that the homologous sclera is the preferred wrapping material for 92% of Brazilian ophthalmologists (10) . However, 42% of UK ophthalmologists employ synthetic Vicryl or Mersilene meshes, 28% prefer to use the homologous sclera, and 20% prefer au togenous sclera (27) .
evolution anD prognoSiS
The prognosis of an anophthalmic socket depends on the cause of the eye loss or its contents. Cicatricial diseases can lead to the reductions of the fornix and difficulties with the maintenance of the external prosthesis. Diseases with poor cicatricial responses, such as diabetes and collagen diseases, may lead to difficulties with the healing and extrusion of implants. Bone fractures with orbital trauma can result in extensive inflammatory processes, which affect the evolution of anophthalmic cavities.
After the replacement of the lost volume in the anophthalmic cavity using implants, the patient should use a scleral conformer to avoid contraction of the scarring on the superficial tissues. After the edema caused by surgical trauma has reduced, which occurs about 15 days after surgery, an external prosthesis must be adapted.
The care of the external prosthesis should be similar to that of contact lenses. The accumulations of secretions and mucous on the prosthesis surface mainly occur on old and scratched prosthesis, where this may lead to giant papillary conjunctivitis as also found with contact lenses. The external prosthesis must be removed every night and cleaned with soap and water.
aDvanCeS in the treatment of anophthalmiC SoCKetS
Although many materials have been suggested for reconstructing an anophthalmic cavity, PMMA is still the preferred choice among 62.75% of Brazilian ophthalmologists (10) . Recently, other implants have been developed by associating different materials, i.e., composites that combine PMMA, silicone, hydroxyapatite, porous polyethylene, aluminum, polytetrafluorethylene, and other materials. These new implants should have a porous posterior portion to facilitate fibrovascular colonization and a smooth anterior surface. Some implants have barriers that protect the conjunctival sur face from the roughness of the integrated implants (31) . Another possibility is using a non-integrated material implant coated with an integrated substance as the polyethylene/bioglass composite as well as porous quasi-integrated implants with hydroxyapatite-coated aluminum oxide or alumina covering the PMMA implants, which have been reported successful, with few complications (32, 33) . Orbital implant design continues to progress, which has been stimulated by a renewed interest in composites. Significant progress has been made, but the perceived theoretical benefits of porous ma terials have not always been demonstrated clinically. In addition, comparing the available orbital implants is very difficult due to the lack of randomized controlled trials in this area, which was also confirmed by a rigorous systematic review (34) . Acrylic and silicone implants have the lowest rate of complications, particularly when used as the primary implant (35, 36) . In conclusion, despite progress in studies of new implants to correct anophthalmic sockets, it is possible to assume that porous polyethylene-coated implants are just as effective as non-porous implants (21) .
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